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(54) WATER-SOLUBLE LUBRICANT FOR WARM OR HOT PLASTIC WORKING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a water-soluble lubricant for warm or hot plastic 
working, which is excellent in lubricity and mold release properties, can control the deposition 
of a metal, and does not worsen the working environment and the operating efficiency. 
SOLUTION: The lubricant contains an anionic polymer compound having an average 
molecular weight of 500 to 1 ,000,000 and a nonionic polymer compound having an average 
molecular weight of 500 to 1 ,000,000, with the contents of the anionic polymer compound and 
the nonionic polymer compound respectively being 0.5-50 wt.% and 0.2-30 wt.% based on 
100 wt.% of the lubricant. The anionic polymer compound preferably comprise polymer having 
at least one of a sulfo group and its ion group, and a carboxy group and its ion group. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates between ** which it excels [ ** ] m lubricity and a mold- 
release characteristic, and metal deposition can be controlled [ ** ] in more detail between ** or about 
the lubricant for water solubility plastic working between heat, and does not worsen work environment 
and working efficiency, or to the lubricant for water solubility plastic working between heat. 
[0002] ~ 

[Description of the Prior Art] While reducing friction between a metallic material, a tool, or metal mold 
in metaled plastic working from the former and performing metaled plastic deformation still more 
smoothly, lubricant is used for cooling of a tool or metal mold, and a protection list in order to make 
easy mold release of the metallic material from a tool metallurgy mold. As such lubricant, the graphite 
system lubricant of the type which distributed graphite powder in an oil or water is widely used from the 
advantage of excelling in lubricity and a mold-release characteristic. However, since graphite powder 
disperses or the lubricant containing graphite powder adheres to a machine in case it is applied, it has the 
trouble of worsening work environment. Moreover, in order to get graphite powder blocked in the pipe 
and nozzle which apply lubricant and to clean these to an activity it not only to to cause trouble, but as a 
use count is piled up, an excessive activity is needed, and there is also a trouble of worsening working 
efficiency greatly. Then, in order to solve the trouble of graphite system lubricant, the lubricant of the 
non-graphite mold which does not contain graphite powder is called for. As what meets this demand, 
textile-glass-yarn lubricant and carboxylic-acid system lubricant are known. As textile-glass-yarn 
lubricant, the textile-glass-yarn lubricant (JP,59-64698,A) which consists of an alkali-metal salt of a 
phosphoric acid, phosphate, a silicic acid, and boric acid is known, for example. However, the above- 
mentioned textile-glass-yarn lubricant is deposited on the crevice or the corner section of metal mold 
with the increment in the number of processings, and has the trouble of being easy to make a product 
producing under-fill. As carboxylic-acid system lubricant, adipate and an organic thickener (JP,55- 
139498,A), A phthalic-acid alkali-metal salt and an organic thickener (JP,58-84898,A), The alkali-metal 
salt of aromatic carboxylic acid (JP,60-1293,A), A maleic-acid alkali-metal salt and an organic thickener 
(JP,61-103996,A), A fumaric-acid alkali-metal salt and an organic thickener (JP,62-12960,B), The alkali 
salt of the aromatic series polycarboxylic acid which has a carboxy group (JP,62-50396,A), The 
polycarboxylic acid resultant (JP,4-605 1 9,B) with the alkali-metal salt of ligninsulfonic acid or an 
alkaline-earth-metal salt (JP,62-81493,A), trimellitic acid and an alkali-metal hydroxide, or an alkahne- 
earth-metal hydroxide etc. is known. However, the lubricant which consists of carboxylate and an 
organic thickener is a little inferior in lubricity and a mold-release characteristic as compared with 
graphite system lubricant, although aggravation of work environment or working efficiency and 
deposition in metal mold are canceled. Moreover, since the thickener is used together, the concentration 
of lubricant will become high, cooling nature will be inferior, and a mold life will be reduced by the 
golden temperature rise of die (that is, the die temperature in the steady state in continuation processing 
should become high). 
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[0003] 

[Problem(s) to be Solved by the Invention] It aims at offering between ** which this invention solves 
[ ** ] the above-mentioned trouble, it excels [ ** ] in lubricity and a mold-release characteristic, and 
metal deposition can be controlled [ ** ], and does not worsen work environment and working 
efficiency, or the lubricant for water solubility plastic working between heat. 
[0004] 

[Means for Solving the Problem] Old white system lubricant uses carboxylate etc. for base resin, and, as 
for the high molecular compound, only a role of a binder was searched for. This is because the poor 
product configuration by sludge deposition in the poor operation metallurgy mold corner section of the 
knock out pin by mold dirt poses a problem, when a high molecular compound is used for base resin. 
Although it can carry out or the approach which the compound which checks coat formation is added 
and a film strength is reduced, and has controlled deposition in metal mold enough and carries out it can 
be considered that reduce the molecular weight of a high molecular compound and a fluidity is given to 
a water solution in order to solve or control this phenomenon, and it is easy to remove a sludge, the 
lubricity it is primary ability in any case of whose is made to fall, this invention person pays his 
attention to the lubricative height which a high molecular compound has, and the strength of a film 
strength. As a result of examining various high molecular compounds wholeheartedly, when an anion 
system high molecular compound checks having good lubrication and the mold release engine 
performance and uses together the specific Nonion system high molecular compound to this Without 
reducing lubricity, it finds out that between ** with little mold dirt or the lubricant for water solubility 
plastic working between heat is obtained, and came to complete this invention. 

[0005] Between ** of this invention or the lubricant for water solubility plastic working between heat is 
characterized by being the lubricant for water-soluble plastic working containing the anion system high 
molecular compound of average molecular weight 500-1 million, and the Nonion system high molecular 
compound of average molecular weight 500-1 million, for the content of the above-mentioned anion 
system high molecular compound being 0.5 - 50 % of the weight, when this lubricant is made into 100 
% of the weight, and the content of the above-mentioned Nonion system high molecular compound 
being 0.2 - 30 % of the weight. 

[0006] As the above "an anion system high molecular compound", what is necessary is just an anionic 
radical, i.e., the high molecular compound which has an anion in a drainage system. As this anionic 
radical, a sulfonic group (-S03H), its ion radical (-S03-), a carboxylic-acid radical (-C02H), that ion 
radical (-C02-) and a phenolic hydroxyl group, or its oxy-ion radical can be mentioned. In addition, you 
may be a salt before dissociating in a drainage system. As this high molecular compound, it 
copolymerizes, and you may obtain and such an anion radical may be introduced into 
homopolymerization or the polymer which does not have such an anion radical for the monomer which 
has such a radical according to an after process. Moreover, you may have the different above-mentioned 
anion radical into one high molecular compound, and may have the anion radical of the same kind two 
or more. 

[0007] The above-mentioned anion system high molecular compound can be made into at least one of 
each polymers of the alkali-metal salt of the sulfonic acid which has a double bond in each polymer of 
the alkali-metal salt of the carboxylic acid which has the polymer of the carboxylic acid which has a 
double bond, and a double bond, and/or ammonium salt (in the condition of ion is sufficient 
respectively.), the polymer of the sulfonic acid which has a double bond, and a list, and/or ammonium 
salt (in the condition of ion is sufficient respectively.) as shown in claim 3. 

[0008] As the above "the carboxylic acid which has a double bond", an acrylic acid, a methacrylic acid, 
a crotonic acid, an itaconic acid, undecylenic acid, etc. are mentioned. These may be used 
independently, and may mix and use two or more sorts. Moreover, as the above "an alkali-metal salt", 
sodium salt, potassium salt, a rubidium salt, etc. are mentioned. Especially, sodium salt is desirable. 
[0009] Moreover, the above-mentioned anion system high molecular compound can be used as the 
copolymer of a kind, a maleic anhydride and maleic-acid imide, maleic-acid derivatives, each of these 
alkali-metal salts, and each ammonium salt (in the condition of ion is sufficient respectively.) of the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



1/21/2006 



JP.2002-265974.A [DETAILED DESCRIPTION] 



Page 3 of 7 



carboxylic acid which has a double bond, its alkali-metal salt, and the ammonium salt (in the condition 
of ion is sufficient respectively.) which are a kind and ** at least, as shown in claim 4. That is, the 
carboxylic acid which has a double bond, its alkali-metal salt, and ammonium salt may be used 
independently, and two or more sorts may be mixed and used. Moreover, also in a maleic anhydride, 
maleic-acid imide, maleic-acid derivatives, each of these alkali-metal salts, and each ammonium salt, it 
is the same. 

[0010] In the carboxylic acid and the above-mentioned alkali-metal salt which have the above- 
mentioned double bond, the thing of the above-mentioned explanation is applicable as it is. As the above 
"a maleic-anhydride derivative", 2-methyl maleic acid, maleic-acid monomethyl ester, maleic-acid 
monoethyl ester, maleic-acid monophenyl ester, etc. are mentioned. These may be used independently, 
and may mix and use two or more sorts. 

[001 1] Furthermore, the above-mentioned anion system high molecular compound can be used as the 
copolymer of an alpha olefin, the carboxylic acid which has a double bond and its alkali-metal salt, and 
the ammonium salt (in the condition of ion is sufficient respectively.) which are a kind and ** at least, as 
shown in claim 5. That is, the carboxylic acid which has a double bond, its alkali-metal salt, and 
ammonium salt may be used independently, and two or more sorts may be mixed and used. 
[0012] In the carboxylic acid and the above-mentioned alkali-metal salt which have the above- 
mentioned double bond, the thing of the above-mentioned explanation is applicable as it is. As the above 
"an alpha olefin", a propylene, 1-butene, an isobutylene, 1-pentene, 1-dodecen, 1-tetra-decene, etc. are 
mentioned. These may be used independently, and may mix and use two or more sorts. 
[0013] Moreover, the above-mentioned anion system high molecular compound can be used as the 
copolymer of an alpha olefin, a maleic anhydride and maleic-acid imide, maleic-acid derivatives, each 
of these alkali-metal salts, and each ammonium salt (in the condition of ion is sufficient respectively.) 
which are a kind and ** at least, as shown in claim 6. That is, a maleic anhydride, maleic-acid imide, 
maleic-acid derivatives, each of these alkali-metal salts, and each ammonium salt may be used 
independently, and two or more sorts may be mixed and used. In the above-mentioned alpha olefin, the 
above-mentioned maleic-acid derivative, and the above-mentioned alkali-metal salt, the above- 
mentioned explanation is applicable as it is. 

[0014] As an example of the above-mentioned anion system high molecular compound Polystyrene 
sulfonate or its alkali-metal salt (sodium salt, potassium salt, etc.) Preferably Sodium salt or its 
ammonium salt, polyacrylic acid, its sodium salt, or its ammonium salt, Polymethacrylic acid, its sodium 
salt, or its ammonium salt, An acrylic acid, the copolymer of acrylamide, its sodium salt, or its 
ammonium salt, The copolymerization object of a styrene sulfonic acid and an acrylic acid (meta), its 
sodium salt or its ammonium salt, the poly alkenyl succinic acid, its sodium salt, or its ammonium salt is 
mentioned. These anion system high molecular compounds may be used independently, and two or 
more sorts may be mixed and used. 

[0015] As the above "the Nonion system high molecular compound", ethylene glycol / propylene glycol 
copolymer, a polyethylene glycol, polyoxyethylene alkyl ether, polyoxyethylene alkyl phenyl ether, 
polyoxyethylene glycerine fatty acid ester, polyoxyethylene sorbitan fatty acid ester, polyethylene glycol 
fatty acid ester, polyglyceryl fatty acid ester, etc. are mentioned, for example. Especially, a polyethylene 
glycol is used preferably. These Nonion system high molecular compounds may be used independently, 
and two or more sorts may be mixed and used. 

[0016] the average molecular weight of the above-mentioned anion system high molecular compound ~ 
500-1 million ~ it is -- desirable -- 5000-500000 - it is 10000-200000 more preferably. When this 
average molecular weight is less than 500, although there is little mold dirt, since it is inferior to 
lubricity, it is not desirable. Although lubricity becomes good, spray spreading becomes difficult, and 
when this average molecular weight exceeds 1 million, since mold dirt is intense, it is not on the other 
hand, desirable, a list ~ the average molecular weight of the above-mentioned Nonion system high 
molecular compound - 500-1 million -- it is - desirable -- 1000-100000 ~ it is 1000-50000 more 
preferably. When this average molecular weight is less than 500, since a film strength is reduced and 
lubricity falls, it is not desirable. On the other hand, since lubricity falls when this average molecular 
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weight exceeds 1 million, or the liquid ammonia quality of lubricant falls, it is not desirable. 
[0017] The content of the above-mentioned anion system high molecular compound is 0.5 - 50 % of the 
weight (preferably 5 - 40 % of the weight, more preferably 10-30 % of the weight) to this whole 
lubricant, and the content of the above-mentioned Nonion system high molecular compound is 0.2 - 30 
% of the weight (preferably 0.5 - 20 % of the weight, more preferably 1 - 10 % of the weight) to this 
lubricant. When the content of this anion system high molecular compound is less than 0.5 % of the 
weight, since lubricity runs short and a product configuration gets worse, it is not desirable. On the other 
hand, since the liquid ammonia quality of lubricant falls and spray spreading of a used solution becomes 
difficult when this content exceeds 50 % of the weight, it is not desirable. Moreover, when the content 
of this Nonion system high molecular compound is less than 0.2 % of the weight, it is not desirable in 
order to cause aggravation of the product configuration by mold dirt. On the other hand, it is not 
desirable in order for a film strength to fall, and for lubricity to be insufficient and to cause aggravation 
of a product configuration, when this content exceeds 30 % of the weight. 
[0018] Moreover, as for the content rate of the Nonion system an anion system high molecular 
compound and the whole Nonion system high molecular compound high molecular compound, it is 
desirable that it is 1 - 50 % of the weight, and it is 2 - 30 % of the weight still more preferably two to 
40% of the weight more preferably. When this content rate is less than 1 % of the weight, there is a 
possibility of causing aggravation of the product configuration by mold dirt. On the other hand, when 
this rate exceeds 50 % of the weight, there is a possibility of causing the aggravation of a product 
configuration and the lowering of a die service life by lubricative lack. 

[0019] Water is usually blended with this lubricant. The loadings of this water are 20 - 99.3 % of the 
weight (preferably 40 - 94.5 % of the weight, still more preferably 60 - 89.0 % of the weight) preferably 
to this whole lubricant. When the content of this water is less than 20 % of the weight, lubricative 
viscosity rises and there is a possibility of causing aggravation of workability. On the other hand, when 
this content exceeds 99.3 % of the weight, the lubricative lowering by lack of a lubrication component is 
caused, and there is a possibility that a product configuration may get worse. In addition, water can be 
added at the time of an activity and it can also be used as predetermined drainage system lubricant, and 
it can also be used on the occasion of an activity, diluting with water further. 
[0020] Between ** of this invention, or to the lubricant for water solubility plastic working between 
heat, an antifungal agent, antiseptics, a defoaming agent, a surfactant, metaled rust-proofing 
anticorrosives, etc. can be added if needed. Furthermore, when using under severer processing 
conditions, organic fine particles, such as emulsions, such as metal soap, such as extreme pressure 
additives, such as a sulfide ore oil, and calcium stearate, and a polyethylene wax emulsion, polyethylene 
wax, a polyamide, polyimide, and polyethylene terephthalate, etc. can be added in order to raise engine 
performance, such as printing prevention. Moreover, manufacture of between ** of this invention or the 
lubricant for water solubility plastic working between heat can be performed by mixing each component 
by the conventional approach. 

[0021] . , 

[Embodiment of the Invention] Hereafter, an example and the example of a comparison are given and 

this invention is explained concretely. 

( 1 ) Preparation of the lubricant for water-soluble plastic working (examples 1 -9) 
What hydrolyzed the copolymer of a sodium-polystyrene-sulfonate (average molecular weight 500000), 
sodium polyacrylate (average molecular weight 50000), and poly alkenyl sodium-succinate [alpha olefin 
(mixture of 1-dodecen and 1 -tetra-decene), and a maleic anhydride by NaOH. both ~ comparatively 
(mole ratio) -; - the sodium salt (both ~ comparatively (mole ratio) --; - 1/2 mol) of 1/1 mol, 
molecular-weight 12400], and a styrene sulfonic acid / acrylic-acid copolymer Sodium salt of a mean 
molecular weight 200000, and an isobutylene / maleic-anhydride copolymer (both rate (mole ratio); 1/1 
mol) A mean molecular weight 90000, and an isobutylene / maleic-anhydride copolymer [both 
comparatively (mole ratio); 1 / one mol, The imide-ized denaturation type (the rate of imide-izing; 50%) 
sodium salt of average-molecular-weight (90000)], A polyethylene glycol (molecular weight 6000), 
ethylene glycol / propylene glycol copolymer [both comparatively (mole ratio);2 / three mols, It mixed 
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so that it might become the rate which shows mean-molecular- weight (2000)], calcium stearate, 
antiseptics (iso thiazoline system compound), and water in a table 1, and the lubricant of examples 1-9 
was prepared, in addition, the content rate of the Nonion system an anion system high molecular 
compound and the whole Nonion system high molecular compound high molecular compound - for an 
example 6, an example 7 is [ examples 1 2, 4, and 5 / an example 3 / 6 % of the weight and the example 
9 of an example 8 ] 7 % of the weight 2% of the weight 29% of the weight 14% of the weight 17% of 
the weight. 
[0022] 
[A table 1] 
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[0023] (2) Preparation of the lubricant for water-soluble plastic working (examples 1-9 of a comparison) 

It mixed so that it might become the rate shown in a table 2 using the sodium salt of the sodium 
polystyrene sulfonate, isobutylene / maleic-anhydride copolymer used above (1), antiseptics and water, 
and isophthalic acid sodium (molecular weight 189.1), hydroxyethyl cellulose (molecular weight 
90000), a graphite (particle size of 5 micrometers), polyethylene oxide (molecular weight 4 million) and 
a glycerol (molecular weight 92.1), and the lubricant of the examples 1-9 of a comparison was prepared. 
[0024] 
[A table 2] 
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[0025] (3) The front cupping test was performed on the conditions which show each lubricant adjusted 
by the performance-evaluation above (1) of the lubricant for water-soluble plastic working, and (2) in a 
table 3 using the lubricant diluted with distilled water 10 times, respectively. In addition, lubricant was 
applied according to the conditions shown in a table 4. And the knockout die length (refer to drawing j, ) 
and the maximum extrusion load of a work piece after extruding were measured, and extent of lubricity 
and mold dirt was evaluated as follows. The result is written together to a table 1 (examples 1-9) and a 
table 2 (examples 1-9 of a comparison), respectively. In addition, the knockout die length of the work 
piece after processing in a table 1 and a table 2 and the value of the maximum extrusion load are the 
averages of three trials. 
[0026] 
[A table 3] 
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[0027] 
[A table 4] 
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[0028] (Lubricative valuation basis) Lubricity presupposed that it is good, so that extrusion die length 
was long and the load was low, and the following criteria estimated. 

O : ~ dramatically - fitness, Oifitness, and **: ~ viewing estimated the dirt which adhered to the defect 
and poor x:(valuation basis of extent of mold dirt) mold a little, and the following criteria estimated. 
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O : - dramatically -- fitness, Orfitness, and **: ~ a little -- a defect and x: -- a defect [0029] (3) 
According to the effectiveness table 1 and table 2 of an example, in the example 1 of a comparison 
which does not contain the Nonion system high molecular compound, lubricity was "O", but extent of 
mold dirt was "x." Lubricity was "x" although the anion system high molecular compound of extent of 
mold dirt was "O" as for less than 0.5% of the weight of the example 2 of a comparison. Although the 
Nonion system high molecular compound was [ the lubricity of less than 0.2% of the weight of the 
example 3 of a comparison ] "O", extent of mold dirt was "**." Moreover, since the example 4 of a 
comparison whose anion system high molecular compound is 60 % of the weight was inferior to liquid 
ammonia quality in lubricant by hyperviscosity, and was high and atomization by the spray was not 
enough, a lubricative trial was not able to be carried out. [ of the viscosity of dilution liquid ] In the 
example 5 of a comparison which made the Nonion system high molecular compound contain the 
polyoxyethylene copolymer (molecular weight 4 million) of the amount of giant molecules, although 
extent of mold dirt was "O", lubricity was "x." In the example 6 of a comparison which made the 
glycerol (molecular weight 92.1) of low molecular weight contain instead of the Nonion system high 
molecular compound, although lubricity was "O", extent of mold dirt was "**." In the example 7 of a 
comparison which contains the isophthalic acid sodium (molecular weight 189.1) of low molecular 
weight instead of an anion system high molecular compound, and does not contain the Nonion system 
high molecular compound, although extent of mold dirt was "O", lubricity was "**." Moreover, in the 
example 8 of a comparison which does not contain the anion system high molecular compound, 
although extent of mold dirt was "O", lubricity was "x." Furthermore, in the example 9 of a comparison 
which made the graphite contain instead of an anion system high molecular compound, although 
lubricity was "O", extent of mold dirt was "x." 

[0030] On the other hand, in the case where the lubricant for water-soluble plastic working containing 
the anion system high molecular compound and the Nonion system high molecular compound of 
examples 1-9 is used, lubricity is "O" or "O", and extent of mold dirt is "O" or "O", and it turned out that 
it is the lubricant for water-soluble plastic working excellent in the engine-performance balance which 
indicates the lubricity more than an EQC to be the example 9 of a comparison using a graphite, and can 
control mold dirt. Furthermore, extent of lubricity and mold dirt is especially "O", and both the lubricant 
of examples 3 and 5 was excellent. 

[0031] In addition, in this invention, it is not restricted to the above-mentioned concrete example, but 
can consider as the example variously changed within the limits of this invention according to the object 
and the application. 
[0032] 

[Effect of the Invention] According to this invention, between ** which it excels [ ** ] in lubricity and a 
mold-release characteristic, and metal deposition can be controlled [ ** ], and does not worsen work 
environment and working efficiency, or the lubricant for water solubility plastic working between heat 
can be offered. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Between ** characterized by being the lubricant for water-soluble plastic working containing 
the anion system high molecular compound of average molecular weight 500-1 million, and the Nonion 
system high molecular compound of average molecular weight 500-1 million, for the content of the 
above-mentioned anion system high molecular compound being 0.5 - 50 % of the weight when this 
lubricant is made into 100 % of the weight, and the content of the above-mentioned Nonion system high 
molecular compound being 0.2 - 30 % of the weight, or lubricant for water solubility plastic working 
between heat. 

[Claim 2] The above-mentioned anion system high molecular compound is between ** according to 
claim 1 which is the polymer which has a carboxylic-acid radical and at least one of the ion radical of 
the in a sulfonic group and its ion radical, and a list, or the lubricant for water solubility plastic working 
between heat. 

[Claim 3] The above-mentioned anion system high molecular compound is between ** according to 
claim 1 or 2 which is at least one of each polymers of the alkali-metal salt of the sulfonic acid which has 
a double bond in each polymer of the alkali-metal salt of the carboxylic acid which has the polymer of 
the carboxylic acid which has a double bond, and a double bond, and/or ammonium salt, the polymer of 
the sulfonic acid which has a double bond, and a list, and/or ammonium salt, or the lubricant for water 
solubility plastic working between heat. 

[Claim 4] The above-mentioned anion system high molecular compound is between ** according to 
claim 1 or 2 which is the copolymer of a kind and ** at least or the lubricant for water solubility plastic 
working between heat of a kind, a maleic anhydride and maleic-acid imide, maleic-acid derivatives, 
each of these alkali-metal salts, and each ammonium salt of the carboxylic acid which has a double 
bond, its alkali-metal salt, and the ammonium salt at least. 

[Claim 5] The above-mentioned anion system high molecular compound is between * * according to 
claim 1 or 2 of an alpha olefin, the carboxylic acid which has a double bond and its alkali-metal salt, and 
the ammonium salt which is the copolymer of a kind and ** at least, or the lubricant for water solubility 
plastic working between heat. 

[Claim 6] The above-mentioned anion system high molecular compound is between ** according to 
claim 1 or 2 of an alpha olefin, a maleic anhydride and maleic-acid imide, maleic-acid derivatives, each 
of these alkali-metal salts, and each ammonium salt which is the copolymer of a kind and ** at least, or 
the lubricant for water solubility plastic working between heat. 

[Claim 7] The above-mentioned Nonion system high molecular compound is between ** given in claim 
1 which is a polyethylene glycol thru/or any 1 term of 6, or the lubricant for water solubility plastic 
working between heat. 



[Translation done.] 
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